I 



55 



r 

o> 

CD 

O 

€L 
LU 




(12) 



Office ouropoen doo brovolo (11) EP 0 897 190 A2 

EUROPEAN, PATENT APPLICATION 



(43) Doto of publication: 

17.02.1999 Bulletin 1999/07 

(21) Appjrcation number? 98113269.9 

(22) Data of fifing: 16.07.1 996 



(51) Int 01* H01J 65/04, HOI J 61/30, 
H01J 61/12 



(84) Designated Contracting States: 

AT BE CHCYDE DK ES R FRGBGR IE FT LI LU 
MCNUPTSE 

designated Extension States: 
ALLTLVMKROSI 

(30) Priority: 1 1 .08.1 997 US 909323 

(71) Applicant' OSRAM SYLVANLA INC. 
Danvers, MA 01 923 (US) 



(72) Inventors; 

• Lapatovlch, Waller P. 

Boxfcrd, Massachusetts 01921 (US) 

• Doell, Gerhard W. 
89075 Ulm (DE) 

- Smith, Robert K 
Wilmington, Massachusetts 01887 (US) 

(74) R^esentafive: Pokomy, Gerd 
OSRAM GmbH, 
Hetlabrunner Strasse 1 
81543 MOrtchen(DE) 



(54) High luminance etei^rodeless projection larnp 



(57) An Electrodetess High Intensity Discharge 
(EH©) lanp for r^jec^pn applfcajions. the lamp has a 
snial (nominal dimensions 2mm hDfc, 3mm O.D, 0 6mm 
internal length) capsule, which is constricted In a midr 
por^pn thereof ^ 

within the capsule and provides a higher power density. 
Thic in tiim produces a higher luminance In the center 

. . , ' ife 

constant overt 



the system is efectrbdeless. The arc tube or capsule is 



transfer through the vitreous silica (commonly called 
quart?). The thickening carries the heat away from the 
now hotter n^d^ortion.area. this iffiickeoing cools by 
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DISCLOSURE OF THE INVENTION 

[0018] In accwdance with the present invention, there 
is provided an Bectrodetess, High Intensity Discharge 
Lamp {a^lb)*Drprojectfanappllc^k)ns. The tempcom- 
prises a small (iwminal efimensionsi 2mm ID., 3mm 
OJ>. r 6irnm imernal length) capstge.whJchisconstricteo: 
at a mW-portion thereof. The constricfion squeezes toe 
plasma within me capsize and provkJes a higher power 
densrry/This in turn produces a higher luminance in the 

center Of tiro arc. This focal paint of th& projection eye-: 
tern is constant ever the life of the lamp, owing to the 
fact that the system is electrodefess. The arc tube or 
capsule is thickened in the: vfcntty of the ccnstriclton to 
permit heat transfer through vrtreous ciRca {commonly 
called quartz). The th"^ 

from thaiiow hdtterjmtcfcpWon- area. This thickening 
, coots by virtue of increasing the thermal conduction 
through*!© glass. . 

[00191 To achieve high lumihance. the lamp is pro- 
vided with a high power density. EHIDJamps have been 
run jn the rangfe of 1*000 to 9,000 W/crn 3 . Typicalfy, 
lamps of the size of the capsule mentioned abcw run at 
power densities of about 3.000 At the highest 

power density, these lamps must toe cooled to prolong 
life; otherwise, the surface ternperature would exceed 
the melting temperature of the lamp envelope. This 
would typically occur at power densities of about 4,000 
W/cnA : the required hi§h lurninanceisa^ieVedbyrur^ 
nlng the -lamps at the higher density (about 9,000 
W/crti?) Cooling te provided by a fan or a source of 
compressed air and a nozzle arrangement. Lamp me is 
adequate rf the surface temperature is maintainecr 
betowlOOO* C c arkipreferably below 900* G. 
[00201 Inoneentiodimentcc^^ 
nozzle Is directed towards the top of a horizontally burn- 
ing Jampi This causes the arc to bend less, o^ie to coptr 
ing of the outer and inner walL The gas density 
redstributes itself, leductrtg the buoyant force on the 
arct ' ■-■ 

{00211 In another embod^mert of the inverrBOT, the 
capsule of the lamp is cooled by a series of jets dis- 
posed about the lateral perfehery of the lampertvelopa 
100223 '■ It is art qbj act of tfie Insterrt invention to provide 
a hightotor rerideringfigW sourca^ 
srnaD size, and whk^ Is resist 
ena. ■{. :■-.:■ i ■: Y";' . ■ ■ 

f 00231 ft is another obiect of this invention to provide 
an improved E>4lD lamp, 

B BiEF ipESCRIPTION OF THE DRAWINGS 



FIG. 2 shows a schematic view of an afternate 
eni^iment of the EHID lamp illustrated In FIGL 1 ; 

FIG: 2a depicts a schematic view of an overpow- 
ered lamp havfng a hot spot; 

fk=l zb depicts a schematic view of me overpow- 
ered lamp of FIG. 2a, whose arc has been straight- 
ened by a cootrng jet m accordance with mis 



FIG. i iflustrates a s^einatic viewbf a ; .coristricted 
EHID lamp in aoxKdanca with the present mven- 
. fion; : 1 
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FIQ. 3 shows a schematic view of a cooling embod- 
iment of this Invention, wtiereln three coding tioz- : 
zles are mounted at equal ty distanced angles of 
120° about a rofloctor and oriented go tho air jots 
Impinge on the lateral surfaces of the approximately 
cyjirxlricaf amtube/ 

FIG. 4a illustrates a schematic; sectional side view 
: of a tybical confcal air flow nozzle; . 

FIQ. 4b iKustrates a schematic sectional front view 
of jtheconlcal airflow rwzzle shown in FIG 4a; 

Fia^iflustrates a schematic secoonai side view 
of a fan^shaped air flow nozzlei^ccorolnfl to the 

invention;:--' 

FIG. 4d illustrates a schematic Seconal front vieiv 
of : the fan-shaped air flow nozzle shown in FIG; 4c; 

FIG. 5 depicts a spectrum o^gram ot an eh id lamp 
fn accordance wfth this iriverifiqri r arid 

Fia 6 shows a graphical view of the color coordi- 
nates of RGB components of a typical eIecUodt>- 
less projection lamp in acccNtfanca with the 
■'■ invention. '•" ■:«./ 

4C BEST MODE FOR CARRYING OUT THE INVENTION 



D0025J vF6r a better imderstanding of the present 
invention; together ;wah joiner artf further objects, 
advantages and capablKttee thereof, reference is made 
to the foflowing tfi sctesure and appended claims taken 
incor&iriGttonwim to 

[00261 Genemlly speaWng, the fmremJon features an 
etectrodeless high irrtensfry dtschejgelampof irrpro^ 
tummance. In one em^ment, the lamp has a con- 
stricted capsule alboirt&rhid^D^^ another 
errioodiment, meoajreuleisthicj^etf^ mid-por- 
tion to provide increased heat conduction and. hence, 
coolmg of thelamp capsule . 
[00271 Now referring to FKx 1, a lamp 10 is shown 
havfnga Hght ^trarismissfve capsule 12 with coristneted 
region 14 about its mid-*X)rtbn. The ends 16 of the cap- 
suie ichamber are ©qparitfeit The capsule nas riomirtai 
olnriereiohs: 2nim f : D.; 3mm 0:D.; ano* 6nim Internal 



GO 



55 



7 



EP0 897190 A2 



8 



can be defined only appxoxirnateJy because the cutoff l/min. 
wavelength of typical u^erence fitters is not infinitely 

sharp, but tolis qff with wavelength, "rue cnrornaBcity g. Th e EHID lamp In accordance with claim 3, wherein 

points are shown in relation to the NTSC standard for said EHID has a power denser of about 9000 

television, "The ins^ invention wift appropriate volatiz- 5 w/crrrV 
able fill chemistry can closely match the phosphor emfe- 

ston iron? a Cm; which is the basis of 'the NT8C . 7; me EHID lamp In accordance with claim 1, further 

6pecHfcat»on. comprising means for cooing said envelope, 

{0038] The color coordinate of the unfntered lamp is Including three radial jets of eJr spa<^ approxi- 

neotf to black body curve. As described above, the io rriately equally apait aixt dispos^ a^^ 

hlghestlurrtfnancezoneislnt^ tope axis, for cooling said envelope In a uniform 

enveJope, and Is less prone to wander over life. : manner. 
[0039] Since other modifications and changes varied 

^ to. fit particular operating: requirements and environ- & The EHID temp in accordance with claim 7, wherein 

menta will be apparent to thoee ckiBcd In tho art. the ?^ airflow through tho jeto is ftpprcodmatoly 10 t/mfax . 

invention is not considered l imited to the example oho- and wherein said coding means includes nozzles 

swfor^rposesolofeclc^ure^ arri covors ail changes that 'have an oval cross sectbnthat producesafan 

and moolfi^ . tfasrwh^ 

from thtftrue spirit and scope o* this, invention . oriented wffl* respect to said envelope to provide ' 

(00401 '- Having thus described the invention, what is so an airflow direction wereto ihat ts parallel to a long 

desjredtobe protected ^ Letters Patertfepr^ented in axis of said envelope, 
the subsequently appended claims. 

9. The EHID lamp in accordance with claim 1 wherein 

Claims thefill insists rf 

ss aitdhamiumtetra^^ 

1. An eiectrodeiess high Intensity discharge lamp gassdectedlromaVbu^ 
(EHID)rwing me8Jis ; forp^ : ofar^^krypton/xen^ 
charge wrthiri its tight transtnssfve envelope said 

; Tight trajTsmlssrye envelope having a constriction .10. the EHID lamp in accordance with claim 1 , wherein 

formed about a rrioHxNlton thereof sari constric- a> theffflconststs of akimmum triiodide, Indium toeflde, 

Con increasing power densHy to said electric dfe- ardzrrcortiwn tetrad 

charge sustained within tne envelope, said . ' . gas selected from a group of inert gases consisting 

envelope being filed v^ a voleAzaWe fffl ttwt^ 1 dargon/taypton^xer^^ 
capable of being energized fcitb a Bght ernrtfing 

state. as Ti. An eiectrodeiess high irrtensity dtscha^ lam 

(EHI D) of unconstricted cross section Which is over- 

2. TheEttlDfaji^ihaccordarice powered to actieve' high 
metlllcwisrsfSGfalumlnu^^ less lamp Iwrig a lij^ 

and thorium tetrai^ mercury arid an inert means for cooling said fight transrnissrve errvelo^ 

gaa selected from agn^tf^ wHh Greeted airflow that.paraDete a longitudinal 

.of argon, krypton, xenon, and mixtures thereof. axisof said envelope, said etetfrcdeless : lamp fur- 
ther conprisirig mearjs^ 

a TheEHID:larrp inaccordartcewrft with a rx»er density rtalXHJt^Ot^ W/cnA 
said EHID tamp is overpowered to increase the 

luTrinarro^^ An electrodeless high intensity : discharge lanip 

. lurther ^ comprising means for. coding said Rflht • (EHID) having means for producihg ah electric dp--'- 

transmissrve envelop ; . charge within Its light tiansrrfSsive envelope, said \ 

airtoinsiitonasurto^ light transmissive envelope haynig a thictened wall 

mate range of between 800 to 1 .000° C. portion about a md-t»rtion thereof, sa^ 

so wad portion increasing power density tosaid dec- , 

4. TTieEHIDlarflpJna^ trie discharge sustained witrdn the envelope^ said 

saklmeahsfercoolinaa finvelcpe being tiled with a voiatizaMe farthat Is 

ing saioT jefe pf aire) eri u|5per sU1aceof a hohzon- capable of being energized, into a light: errtttiilg : 

tally burning lamp with; an airflow of aprjroxfmatery state. 
.:'-r^e^^to2P-l/min^": ; :-\ ': ;■" : ■•$*"'.'. 

& TrieEHiDiaTfpinw 
: the lets ofjafr provide an ajf^ 



